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latter	 species	 (15%–25%	seeds	dispersing	>500	m),	putatively	due	 to	 storm	winds	
(papery	pods).	The	reproductive	success	was	correlated	to	trunk	diameter	in	E. suave-
olens and crown dominance in D. benthamianus.	Contrary	to	D. benthamianus, E. sua-
veolens	underwent	significant	assortative	mating,	increasing	further	the	already	high	
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1  | INTRODUC TION
Seed	and	pollen	dispersal	affects	the	dynamics	of	plant	populations,	
their	 genetic	 structure	 and	 their	 response	 to	 selection	 pressures	
(e.g.,	García,	Klein,	 Jordano,	&	Rees,	2016).	However,	 it	 is	difficult	
to	 monitor	 directly	 the	 movements	 of	 seeds	 or	 pollen,	 especially	
the	 long‐distance	 dispersal	 events	which	 strongly	 impact	 the	 col‐
onization	dynamics	of	populations	 (Clark,	Lewis,	&	Horvath,	2001;	
Nathan,	 2008).	 This	 constraint	 still	 limits	 our	 capacity	 to	 parame‐
terize	 reliably	models	 of	 population	 dynamics	 for	most	 plant	 spe‐















Legal	 Minimum	 Cutting	 Diameter,	 LMCD)	 which	 can	 vary	 among	
countries.	At	the	concession	level,	a	Management	Minimum	Cutting	
Diameter	 (MMCD)	 higher	 than	 the	 LMCD	 can	 be	 imposed	 by	 the	
management	 plan	 to	 fulfil	 legal	 requirements	 (in	 general	 to	 reach	
a	 recovery	 rate	of	 at	 least	50%	between	 rotations)	 (Doucet	et	 al.,	
2016).	 In	 the	context	of	 selective	 logging,	different	processes	 can	
impact	the	natural	regeneration	of	exploited	tree	species	after	log‐
ging	(Figure	1).	 (a)	The	removal	of	adult	trees	 is	expected	to	 lower	
the	overall	seed	production.	 (b)	Under	 limited	pollen	dispersal,	the	
increased	 spacing	 between	mature	 trees	 could	 limit	 cross‐pollina‐
tion,	 favouring	 selfing	 or	 other	 forms	 of	 inbreeding,	 and	 causing	
ovule	abortion	or	generating	low‐quality	seeds	if	inbreeding	depres‐














forward	 dispersal	 kernels	 (i.e.,	 distribution	 of	 seed	 or	 pollen	 rains	
around	parents)	 as	well	 as	backward	 seed	 and/or	 pollen	migration	
rates	 from	 outside	 an	 exhaustively	 sampled	 area,	 the	 “neighbour‐
hood”	 (e.g.,	 Burczyk,	 Adams,	 Birkes,	 &	 Chybicki,	 2006;	 Chybicki,	
2018;	Klein,	Desassis,	&	Oddou‐Muratorio,	2008).	These	likelihood	
or	Bayesian	approaches	can	also	estimate	selection	gradients	which	
describe	 the	 impact	 of	 individual	 traits	 on	 reproductive	 success.	


















ing	 that	 combining	 fine‐scale	 spatial	 genetic	 structure	 and	 pater‐
nity/parentage	 analyses	 allows	 detecting	 assortative	 mating,	 that	
































they	 differ	 by	 some	 important	 reproductive	 traits	 that	 can	 affect	
their	respective	seed	and	pollen	dispersal	abilities.
Regarding	pollen	dispersal,	while	D. benthamianus	has	relatively	





of	E. suaveolens	 could	 attract	 smaller	 insects.	Positive	 correlations	
between	 flower	 size,	 pollinator	 size	 and	 pollen	 dispersal	 distance	
were	reported	in	Asian	Dipterocarps	(Kettle	et	al.,	2011),	so	that	we	
hypothesize	 that	 pollen	 could	 be	 dispersed	 on	 larger	 distances	 in	
D. benthamianus	than	in	E. suaveolens.
Regarding	seed	dispersal,	D. benthamianus	produces	thin‐walled,	
flattened	 elliptical,	 2‐	 to	 5‐seeded	 indehiscent	 pods	 (7–13	 ×	 2.5–
3.5	 cm)	 dispersed	 by	 wind	 (Aubréville,	 1968),	 while	 E. suaveolens 









except	flower	of	D. benthamianus by X. 
van	der	Burgt	©
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produces	heavier,	flat	and	slightly	curved	6‐	to	11‐seeded	dehiscent	
pods	(5–17	×	3–5	cm)	with	seeds	dispersed	by	gravity	(most	of	the	
seeds	 remain	 attached	 in	 the	 pods	 after	 their	 opening)	 (Figure	 2).	
Seed	 dispersal	 is	 expected	 to	 be	 only	 driven	 by	wind	 dispersal	 of	
pods	in	D. benthamianus	(monkeys	eat	only	immature	pods	and,	to	our	
knowledge,	intact	seeds	have	never	been	reported	in	animal	faeces;	








have	 sometimes	 been	 found	 in	 the	 faeces	 of	 gorilla,	Gorilla gorilla 
(Petre	et	al.,	2015)	or	 in	 the	rumen	of	duikers,	Cephalophus	 spp	 (F.	
Houngbégnon	and	J.‐L.	Doucet,	unpublished).	Hence,	the	relative	ef‐









species	 (mean	 dispersal	 distances,	 shape	 of	 the	 dispersal	 kernels,	
immigration	 rates,	 anisotropy,	 assortative	 mating)	 and	 are	 differ‐
ences	 between	 species	 related	 to	 different	 dispersal	 syndromes?	
(b)	Are	 seed	and	pollen	migration	 rates	correctly	predicted	by	 the	
estimated	dispersal	 kernels,	or	do	 the	 later	under	or	overestimate	
long‐distance	dispersal?	(c)	Are	there	signs	of	inbreeding	depression	






inbreeding	depression,	 (b)	 limited	 seed	dispersal,	 (c)	 the	 reduction	
in	population	reproductive	potential	expected	if	all	trees	above	the	
minimum	cutting	diameter	were	exploited.
2  | MATERIAL S AND METHODS
2.1 | Study species
Distemonanthus benthamianus and Erythrophleum suaveolens are 
legume	trees	from	subfamilies	Dialioideae	and	Caesalpinioideae,	re‐
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2.2 | Study sites and sampling






Distemonanthus benthamianus	 was	 studied	 in	 the	 Forest	
Management	 Unit	 “UFA1‐UFG3”	 managed	 by	 “Precious	 Woods	
Gabon—Compagnie	Equatoriale	des	Bois	S.A.	company”	(CEB	here‐
after),	 in	 the	Annual	Allowable	Cut	 2010‐Bambidie.	 This	 area	 had	
been	 selectively	 logged	more	 than	 25	 years	 ago	 but	 presented	 a	
closed‐canopy	structure,	typical	of	an	old‐growth	evergreen	forest,	
at	the	time	of	our	sampling	in	2009–2010.	Though	we	lack	details	on	
past	 logging	operations,	we	can	assume	 that	D. benthamianus	was	
never	 exploited	 in	 this	 area	 (CEB,	 pers.	 comm.).	We	 concentrated	








and	assessed	 the	dominance	 in	 three	classes,	 that	 is,	whether	 the	
crown	of	 the	 tree	was	below,	within	or	above	the	canopy	 layer	of	
surrounding	trees.	We	also	collected	seeds	below	the	crown	of	sam‐
pled	trees	when	available,	and	seedlings	when	we	encountered	them	






























DNA	 was	 extracted	 using	 the	 NucleoSpin	 plant	 kit	 (Macherey‐
Nagel,	Deuren,	Germany).	Samples	of	D. benthamianus	 (610	adults,	
190	+	278	seedlings	and	388	seeds	below	46	putative	mother	trees)	




the	genotyping	error	rates,	40	E. suaveolens	and	72	D. benthamianus 
samples	were	genotyped	twice.
2.4 | Data analyses
2.4.1 | Markers polymorphism, inbreeding, null 
alleles and indirect selfing rate estimation
Allelic	 richness,	 observed	 (Ho)	 and	 expected	 (He)	 heterozygosities,	







estimated	 true	 inbreeding	coefficient	F	 and	null	 allele	 frequencies	
under	the	inbreeding	population	model	using	inest	ver.	1.1	(Chybicki	




dispersed and nondispersed seeds







of	0.05	and	0.03	for	D. benthamianus and E. suaveolens,	respectively,	
as	 estimated	 from	 replicated	 genotypes	 (see	 results2.1).	We	 then	


















tree	 is	 the	 actual	mother	 because	 LODmin	 <	 LOD	 score	<	 LODmax 
and	(c)	seeds	for	which	the	overhang	tree	is	not	the	mother	because	








2.4.3 | Estimation of seed and pollen dispersal 























len	and	seed	dispersal	distances,	dp and ds;	(b)	the	exponents,	bp and 
bs,	controlling	the	shape	of	the	distributions	(i.e.,	b = 2	for	a	Gaussian	
distribution,	 b = 1	 for	 an	 exponential	 distribution,	 b < 1	 for	 a	 fat‐
tailed	distribution);	(c)	the	extent	of	anisotropy,	kp and ks	(k = 0 under 
isotropic	dispersal);	and	(d)	the	azimuths	of	the	prevailing	pollen	and	
seed	dispersal	directions,	ap and as	(when	kp	>	0	or	ks	>	0).	Traits	of	






mismatches	occurring	 in	 the	data,	NMπ	 also	provided	estimates	of	
genotyping	error	rates	per	locus,	which	were	compared	to	the	esti‐
mates	obtained	by	our	genotyping	replicates.
Once	 all	 parameters	were	 estimated,	 NMπ	 provided	 the	most	
likely	mother	and	father	of	each	seed	and	seedling	with	an	associ‐





seedlings	with	 respect	 to	 their	mother	 to	 illustrate	 seed	 dispersal	
and	of	mothers	with	respect	to	fathers	to	illustrate	pollen	dispersal.
2.4.4 | Forward dispersal kernels versus 
backward migration rates—modelling the 















attributing	 trait	 values	 distributed	 as	 observed	 among	 the	 sampled	
adults;	(b)	computed	for	each	sampled	adult	the	expected	proportions	
of	fertilizing	pollen	originating	from	simulated	versus	sampled	adults	
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2.4.5 | Fine‐scale spatial genetic structure of 
adults and assortative mating
The	 spatial	 genetic	 structure	 of	 each	 species	 within	 the	 sampled	
plots	 was	 characterized	 by	 the	 decay	 of	 the	 kinship	 coefficient,	 Fij,	
between	adults	with	spatial	distance	(kinship–distance	curve),	follow‐
ing	Vekemans	and	Hardy	 (2004).	We	used	spagedi	ver.	1.5d	 (Hardy	&	





Assortative	 mating	 occurs	 when	 mates	 are	 more	 related	 to	
each	 other	 than	 expected	 by	 chance,	 after	 accounting	 for	 limited	
pollen	 dispersal	 distances	 (Monthe	 et	 al.,	 2017).	 Considering	 only	
outcrossed	 offspring	where	 the	 two	 parents	were	 identified	with	
a	probability	≥	0.8,	we	computed	the	Fij	between	these	mates	and	






















tive	 orange‐red	 bark	 of	 D. benthamianus,	 compared	 to	 the	 dark	
brown	bark	of	E. suaveolens,	probably	explains	a	better	detection	of	
the	former	during	our	inventories.
3.2 | Markers polymorphism, genotyping error 
rates, null alleles, inbreeding and selfing rates














The	 observed	 heterozygosity	 (Ho)	 did	 not	 differ	 significantly	
among	cohorts	in	D. benthamianus	(Ho = 0.48,	0.50	and	0.47	in	seeds,	
seedlings	 and	 adults,	 respectively),	 while	 it	 increased	 with	 age	 in	
E. suaveolens	 (Ho = 0.47,	 0.47,	 0.51	 in	 seeds,	 seedlings	 and	 adults,	
respectively;	 differences	 statistically	 significant	 between	 adults	
and	 seeds	 or	 seedlings,	 Duminil	 et	 al.,	 2016).	 The	 indirect	 selfing	
rate	estimates	in	seeds,	seedlings	and	adults	reached,	respectively,	
0.046	 ±	 0.067,	 0	 ±	 0	 and	 0.092	 ±	 0.039	 in	D. benthamianus,	 and	
0.190	±	0.040,	 0.055	±	0.127	 and	0.000	±	0.016	 in	E. suaveolens,	
confirming	the	apparent	elimination	of	selfed	and	inbred	individuals	
with	age	in	the	latter	species	(inbreeding	depression).
















3.4 | Seed and pollen dispersal modelling
First	(data	sets	1),	NMπ	was	run	using	the	genotypes	of:	(a)	all	adults	




(N	 =	 19	 and	 39),	 declared	 as	 dispersed	 seeds	with	 known	mother	
(but	with	 the	spatial	coordinates	of	 the	overhang	tree);	and	finally	
(d)	 seedlings	 sampled	before	 logging	 (N	=	190	and	109)	as	well	 as	
dispersed	seeds	incompatible	with	the	overhang	tree	and	for	which	
no	 parent	was	 identified	within	 100	m	 (N	 =	 22	 and	 99),	 both	 de‐
clared	 as	 dispersed	 seeds	 of	 unknown	maternity.	 To	 evaluate	 the	












Single‐locus	error	 rates	estimated	by	NMπ	 ranged	 from	0.5	 to	
7.7%	 (mean	2.6%)	 in	D. benthamianus	 and	 from	0	 to	 10.3%	 (mean	
4.2%)	in	E. suaveolens.	They	were	well	correlated	to	error	rates	es‐
timated	by	genotyping	replicates:	r	=	0.59	for	D. benthamianus and 
r	=	0.80	for	E. suaveolens.	After	excluding	seeds	of	category	2	(data	
sets	2),	estimated	error	rates	decreased	but	not	dramatically,	ranging	
from	0.3%	to	6.0%	 (mean	2.3%)	 in	D. benthamianus	 and	 from	0	 to	
7.4%	(mean	3.5%)	in	E. suaveolens.
Pollen	 dispersal	 showed	 sharp	 contrasts	 between	 species	
(Table	 1,	 Figure	 4c,d).	 First,	 the	 selfing	 rate	 of	 offspring	 was	
much	 lower	 in	D. benthamianus	 (so	 =	 6.5%)	 than	 in	E. suaveolens 
(so	 =	 19.8%).	 Second,	 the	 pollen	 immigration	 rate	 was	 larger	 in	
D. benthamianus	 (mean	±	SE: mp	=	52%±4%)	than	 in	E. suaveolens 
(mp	=	22%±4%),	despite	the	fact	that	the	sampled	area	was	con‐
siderably	smaller	for	the	latter	species	(Table	1;	Figure	3b).	Third,	
forward	 pollen	 dispersal	 distance	 according	 to	 the	 fitted	 kernel	
was	much	larger	in	D. benthamianus,	with	a	mean	dp = 699 m [95% 
confidence	 interval:	 409–2,412	 m]	 and	 a	 fat‐tailed	 distribution	
(exponent	 bp	 =	 0.40	 ±	 0.12),	 than	 in	 E. suaveolens,	 with	 a	mean	
dp	 =	 294	m	 [239–383	m]	 and	 a	 kernel	 which	 did	 not	 differ	 sig‐





Estimated	 seed	 dispersal	 parameters	 also	 varied	 strongly	
between	 species	 (Table	 1,	 Figure	 4a,b).	 Seed	 immigration	 rates	




and	exponent	bs	=	0.96	±	0.15)	than	 in	E. suaveolens	 (ds	=	175	m	
with	95%	CI	from	143	to	224	m,	bs	=	0.93	±	0.11).	Dispersal	anisot‐
ropy	was	not	detected	in	E. suaveolens	(ks	=	0.04	±	0.15;	Figure	4b),	
while	 it	was	 strong	 in	D. benthamianus	 (kp	=	1.57	±	0.24)	with	a	
prevailing	 dispersal	 direction	 towards	 the	 West	 (as	 =	 258°±7°;	
Figure	4a).
These	results	remained	robust	to	the	exclusion	of	seeds	of	cat‐
egory	 2	 (data	 sets	 2):	 the	most	 important	 changes	were	 slight	 in‐
creases	 in	 estimates	 of	 selfing	 rates	 (+1.3%	 in	 D. benthamianus 























































according	 to	NMπ.	 They	were	 scattered	 across	 the	 sampling	 area	








3.5 | Determinants of reproductive success—
selection gradients
In D. benthamianus,	 the	 male	 and	 female	 reproductive	 successes	
were	 uncorrelated	 with	 the	 dbh	 of	 trees	 (selection	 gradients:	




was	 no	 significant	 impact	 of	 crown	 dominance	 (g = 0.02	 ±	 0.11,	
b = −0.09	 ±	 0.13)	 but	 a	 weak	 impact	 of	 dbh	 (g = 0.32	 ±	 0.10,	
b = 0.23	±	0.12).	These	values	were	obtained	by	estimating	simulta‐
neously	selection	gradients	of	dbh	and	dominance,	 two	correlated	
traits	 (r = 0.49	 in	D. benthamianus, r = 0.41	 in	E. suaveolens).	When	
selection	gradients	were	estimated	for	each	trait	separately	(fixing	
b = g = 0	for	 the	other	 trait),	 the	effect	of	dbh	became	significant	
in D. benthamianus	 (g = 0.50	±	0.14,	b = 0.24	±	0.09),	while	the	ef‐
fect	 of	 crown	 dominance	 remained	 nonsignificant	 in	E. suaveolens 
(g = 0.17	±	0.10,	b = 0.02	±	0.11).	The	comparison	of	the	distributions	
of	dbh	and	dominance	status	for	all	trees,	trees	identified	as	mother	
and	trees	identified	as	father	illustrates	these	trends	(Figure	5).
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3.6 | Predicted migration rates and backward 
dispersal distances from forward dispersal kernels
In D. benthamianus,	 the	 simulations	 using	 the	 best	 fitting	 seed	
and	 pollen	 dispersal	 kernels	 and	 assuming	 that	 95%	of	 the	 adults	
had	been	 sampled,	 indicated	 that	 pollen	 and	 seed	migration	 rates	
should	reach	c.	20.5%	(range	19.6%–21.5%	over	20	replicates)	and	
4.5%	(range	0.9%–12.7%),	respectively,	values	much	lower	than	the	
mp = 52% and ms	=	30%	estimated	by	NMπ.	As	the	pollen	dispersal	
kernel	was	fat‐tailed	(bp	=	0.40	±	0.12),	we	estimated	again	the	kernel	
parameters	using	NMπ	when	 fixing	bp	=	0.20	 to	consider	 an	even	
more	fat‐tailed	kernel	that	was	still	compatible	with	the	data	(allow‐
ing	a	decrease	in	the	Log‐likelihood	of	the	data	<	2	units),	in	which	

















3.7 | Spatial genetic structure and 
assortative mating
The	 kinship–distance	 curves	 showed	 a	 regular	 decay,	 near	 linear	
with	 log(distance)	 (Figure	6).	The	 two	 species	displayed	very	 simi‐
lar	 fine‐scale	 spatial	 genetic	 structures,	 except	 at	 <100	 m	 where	
D. benthamianus	adults	were	twice	more	related	than	E. suaveolens 




coefficient	 between	 these	 mates	 reached	 0.011	 when	 computed	
from	their	genotypes,	which	is	not	significantly	different	from	0.015,	
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the	mean	expected	value	based	on	the	kinship–distance	curve	and	
the	 spatial	 distance	 separating	 the	mates	 (pval	 of	 t	 test	 for	 paired	








strikingly,	despite	 the	 facts	 that	 these	species	belong	 to	 the	same	
family,	have	 similar	 light	 requirements	 (long‐lived,	 light‐demanding	





pollen	 immigration	 rates,	 indicating	 long‐distance	 dispersal,	 were	
much	higher	 in	D. benthamianus	 than	 in	E. suaveolens.	Our	 simula‐
tions	 furthermore	 showed	 that	 the	 observed	 immigration	 rates	
could	be	explained	by	the	modelled	dispersal	kernels	in	E. suaveolens 
but	not	in	D. benthamianus,	where	long‐distance	dispersal	is	there‐









4.1 | Pollen dispersal, mating system and inbreeding
One	factor	affecting	the	effective	pollen	dispersal	distances	is	the	





enough	 to	 explain	 the	much	 larger	 pollen	 dispersal	 distances	 ob‐




sampled	 in	 a	 radius	 of	 1	 km	 around	most	maternal	 trees.	 Hence,	
most	of	the	pollen	disperses	>1	km	away	in	this	species.	The	shape	
of	the	modelled	pollen	dispersal	kernel	is	also	much	more	fat‐tailed	
in D. benthamianus	 (bp	=	0.4)	 than	 in	E. suaveolens	where	 it	 fits	 an	
exponential	distribution	 (bp	not	significantly	different	 from	1).	The	








sal	 kernel	 (i.e.,	 without	 fat	 tail)	 indicate	 that	 long‐distance	 pollen	
dispersal	events	must	be	rare	in	the	studied	population.	This	may	a	
priori	cause	problems	of	pollen	limitation	in	low‐density	populations.	









mentary,	 partly	 because	 observing	 the	 flowering	 in	 the	 canopy	 is	
challenging.	We	can	therefore	rely	only	on	the	relationship	between	
floral	morphology	and	pollination	syndromes.	The	two	species	pres‐
ent	 very	 different	 hermaphrodite	 flowers:	 the	 large	 zygomorphic	
D. benthamianus	 flowers	 display	 three	white	 petals	 and	 two	 large	
stamens	(up	to	1.5	cm)	terminated	by	dark	anthers,	creating	a	partic‐
ular	shape	(Figure	2)	that	may	attract	pollinators	with	a	fairly	large	






















25 50 100 200 400 800 1,600
F(
r)
Distance r (m) - log-scale
D. benthamianus
E. suaveolens
12  |     HARDY et Al.
attract	 many	 insect	 species,	 consistent	 with	 observations	 on	 the	
Asian	congeneric	species	E. fordii	which	bears	similar	inflorescences	
and	 is	 visited	by	beetles	 (Cerambycidae),	butterflies	 (Papilionidae),	
bees	and	wasps	(Zhu,	Ye,	Cao,	Wang,	&	Saravanan,	2013).	If	D. benth-
amianus	is	pollinated	by	large	specialized	pollinators	able	to	perform	
long‐distance	 flights	 and	E. suaveolens	 is	 pollinated	by	 less	mobile	
generalist	 pollinators,	 this	 could	 explain	 why	 these	 species	 differ	















Erythrophleum suaveolens	 showed	 more	 selfing	 (20%)	 than	
D. benthamianus	(6%),	which	could	be	explained	by	an	increase	in	
geitonogamy	due	to	more	 limited	dispersal	distances	 in	E. suave-














although	 a	 strict	 demonstration	 of	 inbreeding	 depression	would	
require	direct	observations	of	fitness	components	between	selfed	
and	 outcrossed	 individuals.	 As	 a	 result,	 while	 the	 proportion	 of	














observation	 that	different	animals	 like	 the	mucilage	 surrounding	
fresh	seeds	 (Guion,	2011).	This	 fauna	 includes	 long‐distance	dis‐
persers	like	gorillas,	for	which	the	hard	coated	seeds	remain	intact	
after	 the	gut	passage	 (Petre	et	al.,	2015).	 It	 seems	however	 that	
most	seeds	were	not	dispersed	by	such	large	primates	because	we	
would	have	then	expected	dispersal	over	a	few	kilometres	(Petre	
et	 al.,	 2013),	 hence	 a	 higher	 rate	 of	 seed	 immigration.	 Maybe	













we	 detected	 30%	 of	 seed	 immigration,	 a	 rate	 that	 could	 not	 be	
explained	by	missing	adults	or	border	effects	according	to	our	sim‐
ulations.	 Hence,	 seed	 dispersal	 is	 in	 fact	 extremely	 fat‐tailed	 in	
D. benthamianus,	the	fitted	dispersal	kernel	having	modelled	only	
the	small‐distance	dispersal	events	within	the	sampling	plot.	Wind	
dispersal	 might	 explain	 this	 peculiar	 pattern	 if	 we	 assume	 that	
long‐distance	dispersal	occurs	when	very	strong	winds	or	storms	
bring	pods	above	the	canopy	layer	in	turbulent	flows.	The	pedun‐

















immigration	 rates	 if	 the	distribution	of	 trees	outside	 the	 sampling	
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tion.	However,	 few	D. benthamianus	were	exploited	 (c.	4%),	and	as	
light	availability	appears	determinant	 for	 the	 reproductive	success	






In	 Cameroon,	 the	 LMCD	 of	 E. suaveolens	 is	 50	 cm	 (Fayolle	
et	al.,	2013),	and	in	Gabon,	the	LMCD	of	D. benthamianus	is	70	cm	
(Meunier,	Moumbogou,	&	Doucet,	2015).	 In	our	D. benthamianus 
plot,	 set	up	 in	CEB	 logging	concession	where	 the	MMCD	equals	
the	LMCD,	34%	of	trees	were	above	the	LMCD	and	this	percent‐
age	rose	to	47%	and	55%	in	terms	of	female	and	male	reproductive	
potential,	 respectively	 (Figure	 5).	 Hence,	 even	 if	 all	 trees	 above	
the	LMCD	were	exploited,	still	about	half	of	the	reproductive	po‐




est	dominant	 trees	would	 increase	 from	65	±	39	m	 (mean	±	SD)	






establishment.	 Therefore,	 given	 that	 the	 opening	 of	 the	 forest	


























population	density	on	 selfing	 (Duminil	 et	 al.,	 2016).	 Long‐distance	
seed	dispersal	depends	much	on	mammals	which	could	suffer	from	
increased	 hunting.	 Such	 an	 impact	 is	 not	 expected	 in	 the	 studied	
concession	where	antipoaching	measures	are	applied	and	efficient.	






LMCD	 was	 fixed	 by	 national	 regulations	 for	 commercial	 reasons	
without	any	ecological	 consideration.	Hence,	 the	LMCD	of	E. sua-
veolens	 varies	 from	 50	 cm	 (Cameroon)	 to	 80	 cm	 (Central	 African	
Republic;	Ouédraogo	 et	 al.,	 2018).	Ouédraogo	 et	 al.	 (2018)	 found	


















about	 half	 of	 the	 initial	 female	 reproductive	 potential)	 and	 (c)	 the	
reduction	in	seed	trees	should	be	offset	by	planting	nursery‐raised	
seedlings	in	logging	gaps.	The	later	action	is	applied	in	the	FSC‐cer‐
tified	 forest	 concessions	 studied	 (Doucet,	 Kouadio,	 Monticelli,	 &	
Lejeune,	2009).	For	species	prone	to	inbreeding	depression,	such	as	
E. suaveolens,	planting	siblings	close	to	each	other	must	be	avoided.	
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More	generally,	managers	must	ensure	that	seeds	used	in	such	nurs‐
eries	come	from	a	diverse	array	of	seed	trees.
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